The purpose of this study was to better understand current knowledge of health and nutrition, barriers to improving eating habits, and preferences for schoolbased interventions among low-income Latina mothers. Qualitative research methods and analysis were employed. Eighteen mothers of preschool-aged children participated in a focus group interview. Findings indicate that mothers have an understanding of healthy eating, but identified issues with connecting food with weight and in understanding definitions of "obese". Further, respondents identified barriers to incorporating healthier foods and cooking methods into daily life, due to family food preferences, cultural practices, and schedules. Mother's concerns about the future weight and the health of their children appeared to motivate interest in improving feeding behaviors. Desired interventions of mothers highlight the importance of culturally relative solutions to behavior change towards healthy eating.
INTRODUCTION
"I have noticed that many kids, even before they get to preschool age, they seem to already be overweight. As mothers, we do not have the information to help our children from birth because if we helped them earlier we may avoid them getting to a point where now they are eating out of control and already overweight and it is harder for them to change that once it has already started. We need, I think, to get information to parents a lot sooner. And not wait until kids are 12 or 16 years old to tell us that our children are overweight."
Focus group participant
Obesity rates in the US among preschool-aged Latino children hovers around 22%, which remains the second highest prevalence of obesity among all children in this age group [1, 2] . As Latino children grow toward adolescence, so does the proportion of obesity: thirty-three percent of Latino children in the US are considered overweight or obese [3] while 44% of Mexican-American adolescents aged 12 -19 are overweight or obese [4] . With the rise in obesity comes a rise in chronic illness. Particularly concerning is the increase of children presenting with illnesses thought to occur predominantly in the adult population, such as high blood pressure, dyslipidemia, atherosclerosis, and Type 2 diabetes [5, 6] . Although studies have attempted to understand effective interventions that promote healthier eating habits, the adoption of dietary and fitness lifestyle changes known to reduce obesity and chronic disease risks has not occurred in any meaningful proportion [7] . Presented here are preliminary data on the question of whether parents perceive the problem of childhood obesity, and what struggles parents face in helping their children to be healthy. The aim of this study was to better understand current health and nutrition knowledge, barriers to improving eating habits, and preferences for school-based interventions among low-income Latina mothers through the use of focus group interviews.
BACKGROUND
While obesity rates in the US continue to rise, the adoption of dietary and fitness lifestyle changes known reduce OPEN ACCESS chronic disease risks has not occurred in any meaningful proportion [7] . Many parents are aware of the issue of obesity, but often struggle to feed their children what they view as a healthy diet, and/or facilitate physical activity. In fact, parents reveal a strong interest in improving the diets they feed their children and themselves, in understanding what constitutes a healthy weight for children, and a concern for the physical and psychological ramifications of carrying excess weight [7] [8] [9] . Many studies show that Latino parents actually possess a fair amount of knowledge about good nutrition and exercise, and possess a strong perception of self-efficacy in their ability to control their child's weight [5, 10, 11] . Snethen and colleagues [5] found that time, money, transportation, and the lack of a safe community environment were the primary factors that prevented parents from preparing healthier meals, and from knowingly using food as a reward or to placate distress. Even the children interviewed recognized the problem of time, and of using food as a reward. Further, Latino parents are knowledgeable of the risks of using unhealthy feeding strategies and aware of their own habits as providing a model for their children [12] . The problem, it seems, lies in the application of generalized knowledge to one's own child [10] .
Identifying specific needs that could help parents better implement improved nutrition and exercise for their children has been the subject of several studies. Some needs identified include brief written materials (not videos) of "how to" information that is age appropriate for feeding, and that provides health-related knowledge [13] . How to prepare traditional foods in a healthy way was another need identified by Latina mothers [5] . Studies have endeavored to elucidate effective interventions that promote healthier eating habits, yet the adoption of positive behavior changes toward addressing obesity remains challenging. As monies are increasingly available to support child obesity interventions, it is important to discover the key ingredients necessary to effect change, and those factors that pose barriers to implementing effective strategies. This paper presents parents' existing knowledge of health, obesity, and eating practices, and parental preferences for intervention programs, as explored through focus groups. The findings will be used to develop culturally specific interventions for this population.
METHODS
This research was a collaborative effort between the University of California, Irvine and an Orange County school district serving a primarily low-income, Latino population. The data in this paper present the qualitative aspect of a larger study looking at obesity among Latino preschool children. Participants were included in the study if they were Latino, and had at least one child attending preschool in the district. Although three fathers participated in the larger study, only mothers volunteered to participate in the focus group. Prior to the focus groups, mothers and children had their height and weight measured for BMI calculation and also completed a brief questionnaire to gather demographic information. A bilingual, bicultural Latina nurse-practitioner student facilitated two focus groups of participants. Both focus groups were conducted entirely in Spanish, lasted approximately 60 minutes each, and were audio recorded. A bilingual staff member transcribed each tape verbatim and then translated the text from Spanish to English.
Transcripts were analyzed and coded utilizing an inductive methodology [14] . Emergent and frequent themes related to mothers' knowledge, barriers to change, and educational preferences. An iterative process developed thematic subcategories. Initial coding and subcategory identification was completed separately by investigators, followed by meetings where discussion of analytical procedures, evaluation of findings, and reaching a final consensus occurred.
RESULTS
Of the 18 participants, two were missing BMI and survey data. Of the remaining 16, seventy-five percent of mothers were overweight or obese, with an average BMI of 28.5 (overweight). Thirty-eight percent of children were overweight or obese, with an average BMI in the 69th percentile (overweight = 80th percentile). Forty-four percent of mothers were high school graduates, with 13% having attended some college. Eighty-one percent of parents were born in Mexico, and 56% had no health insurance (see Table 1 ). Content regarding knowledge, barriers to ideal feeding, and educational preferences is summarized in Table 2 .
Respondents demonstrated a general understanding that food affects one's health, and that eating healthy foods can help prevent illness. One respondent explained: "food is definitely related to being healthy-doesn't the saying go-you are what you eat? If we eat a lot of fatty foods, our hearts is what suffers the most. We must try to eat as healthy as possible in order to be role models for our children to eating healthy, such as fruits and vegetables". Respondents identified fruits and vegetables, fresh foods rather than canned, and soy as healthy foods.
Food components also came up in the discussion, where carbohydrates and fats were identified as unhealthy, fiber and protein as healthier components, and that the balance and proportions between components is important. Sodium contained in canned foods, and convenience foods, such as cookies and cakes, were also mentioned as un- healthy. Respondents also demonstrated knowledge about the importance of portion size to their children's health. However, while respondents possessed existing knowledge of healthy eating, they were less certain about how it related to weight. Mothers' expressed confusion and ambiguity in the messages they received about healthy weight, complicating the implementation of healthy feeding practices. One mother explains her frustration with information received from her child's doctor: "...we take them to the doctor and all they say is, 'they're fine,' but what is fine?" Mothers reported confusion in understanding definitions of "obese," and how information received from schools and health professionals pertained to their child and family in particular. Commenting on the lack of clarity in the information she received from her child's doctor, one mother explained: "... they do tell us, but I still don't know what it means." As a result of this ambiguity in information received, many mothers perceived their children's weight inaccurately, mostly through underestimation. Even so, many mothers reported concern regarding their child becoming overweight in the future if they did not adhere to healthy feeding practices. However, mothers reported a lack in their knowledge of how to feed their children in a way that prevents obesity. Illustrating the common frustration between messages of healthy eating and weight and implementation in feeding practices, one mother states: "Many times it seems that we may be feeding our babies because they are crying and maybe they are not even hungry. If we learn to know what to do and how to do it, we may avoid having overweight children." During the focus groups respondents identified numerous barriers to providing healthy foods to their children, including time management, access to affordable and healthy food, family schedules, and challenges getting their children to eat food they prepared. The following respondent illustrates the struggle to implement healthy food practices into their daily lives: "I think that natural foods are the most healthy because sometimes I think that we as moms are so busy running around because of work and it's easy for us to grab a canned food, like beans, and I think that is not very nutritious, even though it says it is." Respondents also expressed frustration with changing food preferences of their children to incorporate healthy foods. A primary complaint was that kids simply do not like vegetables. Mothers felt they must hide or disguise vegetables for them to be eaten. One respondent explained: "Sometimes I make meatballs, so the vegetables are hidden in them. I have to hide them or else they won't eat them!" Respondents generally agreed that it is a battle to get kids to eat the foods they prepare. They stated a lack of repertoire and/or skills to cook food that was both healthy and that their families would eat.
Working against ingrained habits posed further difficulties for mothers, though they might learn tools for healthy cooking from school programs or health professsionals, continuing it at home was a great challenge. One respondent explained the challenge of implementing healthy eating habits into existing routines: "…you need to practice it every day and begin a routine. Many times we may do it for 2 or 3 days and forget about it, and go back to the old ways-need to change our habits." Some mothers cooked multiple meals to suit all family members' varying preferences and often felt defeated by responses to their efforts. Finally, mothers cited Latino culture as a barrier to healthy eating, including cultural dishes being unhealthy and serving larger portions. One respondent states: "As a Latin person, I have seen that if a child asks for more we give them more and more and then they start to get used to eating big portions, so portions I think is very important." Mothers identified interventions to address their barriers including programs at school that helped mothers incorporate healthier foods, cooking methods, schedules, and varying food preferences into daily life. Mothers also thought classroom education, and dissemination of educational materials to children might be useful.
DISCUSSION
The results of this study expand on previous studies, by providing additional insights into food-, weight-, and lifestyle-related issues specific to a Mexican-American population. Many issues raised are of general concern as well. Table 2 . Knowledge, barriers to change, and educational preferences.
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Existing Knowledge Gaps in Knowledge Barriers
Health-related  eating affects diabetes and cholesterol  eating healthy foods prevents illness  early intervention regard eating is important  unhealthy foods are bad for your heart Food-related  vegetables and fruit are healthy  natural foods are healthier than canned foods  canned foods contain excess sodium  the difference between hunger and thirst; kids often ask for food when thirsty. Offering water often satisfies pangs  soy is healthy  eating too many carbohydrates are not healthy  food portions are an important factor in creating and preventing obesity  eating sugar affects child's energy level by causing hyperactivity  proportion of meals should be split between fat, fiber, and protein, with fat being a lower proportion  balanced diet is important, one that integrates food groups and is served in small proportions: for example, tortilla, chicken, cheese, and vegetables Child-related  intimate, intuitive knowledge of each child's eccentricities  parents as experts on their own children  portion control relates to rate of consumption by kids: kids that eat fast consume more before feelings of satiety are reached Through child's school Food Classes: 1) nutrition, feeding, cooking and food preparation, broader scope of cooking vegetables that kids will eat, healthier ways of preparing traditional Latino foods, how to disguise vegetables, how to satisfy the whole family with one meal, how to involve kids in meal planning and preparation
Health and Nutrition Classes:
 what foods are unhealthy, why they're unhealthy, and what are the consequences of eating these foods;  health information: what constitutes a healthy weight, overweight, obese; health consequences of overweight; when to feel assured child is healthy or unhealthy; feeding from birth with attention on not overfeeding an infant;  classes on the "psychology of eating": how to talk to kids about their weight and eating while maintaining their self-esteem, how to motivate kids to exercise and eat right, how to impose limits effectively.
Classroom Education:  "Teacher Power." Children listen to what the teacher says and will believe and act on this more effectively than if it comes from parents.
Group discussions and information sharing-peer support groups
Having an expert available at the school to answer health questions Exercise and gym programs beyond P.E.
In Home Training: [1] food preparation, whole family education Through Educational Materials:  books for kids, coloring books, videos 1) Mothers in our study inaccurately perceived their child's weight status. While this is not unique among Latinos, many Latinos perceive excess weight as representing a healthy, strong, and safe child [15] . Mothers often consider heavier children safer-less fragile-than thinner children. Inaccurate weight perceptions of children by parents have been theorized to inhibit parents' attempt to promote more healthful practices in their children [16] . However, accurate weight perceptions have not been shown to increase engagement in healthier activity and dietary behaviors, but instead, may lead to poorer health behaviors (such as controlling and restrictive feeding) that increase children's weight in the long run [17] . Furthermore, because mothers often define the health of their children as the ability to play and engage in all aspects of life, and define obesity as declining physical abilities, focusing more on a healthy home environment that promotes healthy eating and physical activity (than focusing on weight specifically) may be a more effective approach in slowing children's weight gain [18] .
2) Children's unwillingness to eat vegetables and other healthier foods was a key barrier mothers identified. Studies focused on understanding factors that contribute to greater fruit and vegetable (FV) consumption find that accessibility and taste preferences [19] , habits [20] , and cognitive development [21] are prime determinants. In terms of cognitive development, likes and dislikes of 4 to 5-year olds are based on appearance and texture, which grows toward taste attributes in 11 and 12-year olds. Other determinants of increased FV intake include age and gender (girls and younger children have higher or more frequent FV intake than boys and older children), SES, and parental intake [22] . Aldridge, Dovey and Halford [23] also discuss aspects of food familiarity in relation to enthusiasm for, or fear of, trying new foods, specifically in terms of visual, taste, contextual (how foods should be prepared), and categorical (which family certain foods belong to) familiarity. Exposing toddlers to picture books about fruit and vegetables may increase familiarity with the origins and appearance of unfamiliar foods, thereby increasing children's willingness to accept FV's into their diets [24] .
3) Mothers stated that they had difficulty sustaining healthy behavior changes longer than a few days, mainly due to an unclear understanding of the link between healthy foods and weight, time management, and children's preferences. Understanding how important the changes are to the health of their children may provide motivation toward more permanent lifestyle and food consumption changes. Connecting the dots between weight, food consumption patterns, and their child's health may help to establish sustaining behavior changes. Framing messages in a way that resonate with parents and reflect their concerns may improve intervention efficacy and longevity [25] .
4) An unanticipated findings was that mothers in our study discussed that the focus group itself was helpful in understanding obesity and challenges around feeding their families. Many respondents considered the focus group an intervention in and of itself. Group intervenetions can also incorporate techniques that promote sharing existing parental knowledge, which may empower whole groups in their efforts toward more healthful eating. Parent groups may provide a support system for shared understanding, problem solving, and contributing personal experiences and ideas about effective ways to talk with children about their weight, without damaging their self-esteem [26] . 5) Several mothers in our study reported learning to cook from their mothers and past generations, which strengthen suggestions made for interventions that enhance traditional meals with healthier alterations. Traditional Mexican diets can be characterized as typically healthy, with regular consumption of beans, corn tortillas, salads, soups, stews, fresh chilies, tomatoes, onions, and meat. Vegetable and fruit consumption is generally high in Mexican diets [27] . Selective acculturation however, may pose as a food-related determinant of obesity in Latina women, where some traditional health behaviors are maintained while new health behaviors are acquired as they settle into American culture [28] . Thus, culturally-aware nutritionists, dietitians, or RN-led groups that facilitate peer connections and discussions about traditional and American culture in relation to nutrition, feeding, weight, and cooking may foster home environments that promote healthier eating and physical activity, thus providing more effective and sustainable interventions [29] .
6) Finally, mothers in our sample highlighted the power teachers have over students' receptivity to new information. Because children have a high degree of trust in what teachers say, mothers felt that teachers educating kids about eating vegetables might increase their feeding success at home. Teachers don't always feel they have the knowledge, time, and resources to teach nutrition in the classroom, however [30] . "Team teaching", where teachers implement programs in conjunction with nutritionists, dietitians, or health educators, has been offered as a possible way to reduce constraints on classroom nutritional education [31] .
7) Limitations of this study include the small sample size and single focus group meetings, which may limit the generalization of our results to the larger population, or to the broader Mexican-American population. Selfselection for participation by mothers that may be more interested in or knowledgeable about the study topic, and the absence of fathers' input, may also bias our results. Future research should involve greater numbers of participants, repeated interviews to validate conclusions, include fathers, and perhaps focus on separate origins of Latino ethnicity in order to ascertain where interventions might overlap or diverge due to cultural differences.
CONCLUSIONS
In conclusion, Latina mothers of preschool-aged children may inaccurately classify the weight categories of their children, but concern for the future weight and health of their children appears to drive interest and motivation for improved feeding behaviors. Latina mothers may have general knowledge of healthy eating, but the lack of clarity in information they receive from various sources leaves them with unclear understandings of healthy eating as it relates to their child's weight. Further, barriers make it difficult to implement healthy eating practices. Thus, interventions that focus on creating a healthier home environment and that are culturally relative to Latinos, rather than weight-oriented interventions, are likely to be more impactful.
